Simulating gravitational radiation 






Massive Black Holes (MBHs) 

Mass range: 10 A 3 M Sun < M < 10 A 9 M Sun 
Theory 









Binary Formation 

- Most galaxies are formed from the merger of 
smaller galaxies merger of MBHs 
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Gravitational Waves from MBH Binaries 

Radiation Hardening 
- Hardening continues via radiative losses 






Observing with LISA 

SA Data analysis 

Special features: LISA’s motion, TDI, source confusion 

Detection 

• Relatively easy 





How LISA sees MBH binary mergers 

Instrumental strain noise spectrum S h (f) 





MBH binary inspirals to LISA 
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Recent Successes 

Three groups now calculating 
waveforms from orbiting black holes! 

- Waveforms show: r \|/ 4 = r d 2 /dt 2 (h + + i h x ) 

- Typically 1=2, m=2 (spin-weight= -2) 
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Goddard Team 
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GSFC Numerical Relativistic Astrophysics Group 
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Goddard’s Recent Advances 
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Baker, et al. : GSFC 
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Starting farther out. 
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Conclusion 
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